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Compared with angiography, MDCT underestimated the inner diameter of the stent
(p<0.0001). The mean error from the high resolution images (16%) was lower than the
error from the conventional images (27%)(p<0.0001). The attenuation measured inside
the stent was higher than that in the contrast enhanced coronary lumen proximal and dis-
tal to the stent (p<0.0001). However, the in-stent attenuation was highly correlated with
the contrast attenuation in the coronary arteries (r>0.87).
Conclusion
By measuring the contrast enhancement within coronary stents, an objective method of
determining stent patency is possible with 16-row MDCT.
1018-149 In-Stent Restenosis Evaluation With 16-Slice Computed 
Tomography Coronary Scanner
Patrick Dupouy, Stéphane Champagne, Karim Bougrini, Eduardo Aptecar, Jean Paul 
Convard, Denis Hovasse, Didier Villemant, Mario Auguste, Jean Marc Pernès, PCVI, 
Hôpital Privé d'Antony, Antony, France
Background : Multislices Computed Tomography scanner (CT scan) have shown a good
negative predictive value and specificity in coronary artery stenosis evaluation. Whether
it can be useful in the assessment of in-stent coronary restenosis remaines to be evalu-
ated.
Methods : A total of 27 coronary stents were systematically imaged by coronarography
and 16 slices CT scan in 15 patients 6 month after angioplasty in order to evaluate the
accuracy of CT scan in determining the occurrence of coronary in- or peri-stent resteno-
sis. Restenosis was defined as a relative stenosis more than 50 % of the reference seg-
ment as measured by QCA for angiography and by visual assessment for CT scan.
Angiograhic and CT scan interpretation were made by 2 independent operators.
Results : Patients were investigated 6 ± 1 month after the initial angioplasty. Mean diam-
eter and length of implanted stent were respectively 3±0.6 and 10.2±2.6 mm. Stent were
placed in LAD in 13 cases (48%), LCx in 5 (18.5%), RCA in 5 (18.5%) and Left Main in 4
(14.8%). By QCA, in-stent restenosis prevalence was 10%. In 2 cases/27 (7%) CT scan
stent image was not evaluable. In the remaining 25 stents, sensibility of CT scan for rest-
enosis diagnosis was 33%, specificity 100%, positive predictive value 100% and negative
predictive value 80%.
Conclusion : Coronary 16 slices CT scan is a non invasive imaging technique which can
be used with a high accuracy to eliminate in-stent restenosis .
1018-150 16-Slice Multidetector-Row Computed Tomography and 
Magnetic Resonance Imaging for the In Vivo and 
Noninvasive Assessment of Vessel Areas and 
Diameters
Juan Federico Viles-Gonzalez, Michael Poon, Javier Sanz, Teresa Rius, Konstantin 
Nikolaou, Zahi Adel Fayad, Valentin Fuster, Juan Jose Badimon, Mount Sinai School of 
Medicine, New York, NY
Background: Non-invasive imaging can detect early atherosclerotic disease. Magnetic
resonance imaging (MRI) is already established as a tool for plaque characterization.
Sixteen-slice multidetector-row computed tomography (MDCT) was recently introduced
in the field of cardiac imaging with promising results as a non-invasive angiography. We
compared the capabilities of MDCT and MRI for detecting changes in vessel areas and
diameters.
Methods: Five atherosclerotic rabbits were imaged in-vivo. MRI protocol: proton density,
repetition time/echo time [TR/TE] 2300/5.6 ms; T2, TR/TE 2300/62 ms; T1, TR/TE 800/
5.6 ms; slice thickness 3mm; spatial (in plane) resolution 3x3 mm. MDCT protocol:
120kv, 120mAs, collimation 12x0.75; spatial (in plane) resolution 6x6 mm. We analyzed,
blindly, 3mm axial reconstructions from MDCT that were carefully matched with MRI
images (154 sections). The findings were analyzed by Pearson correlation and paired
Student’s t test (2p).
Results: See table below. Overall, there was an excellent agreement between both
modalities. MDCT slightly overestimated anterior-posterior (AP) and lateral diameter
(LAT), lumen area (LA), and underestimated total vessel area (TVA).
Conclusions: The subtle measurement differences found between both modalities may
be due to the better spatial resolution of MRI. Both techniques offer the possibility of non-
invasively detect modifications of vessel area and diameter. MDCT offers the additive
value of a shorter image acquisition time. 
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1036-155 Myocardial Viability Assessment After Primary 
Angioplasty in Patients With Acute Myocardial 
Infarction: Comparison of Contrast-Enhanced Magnetic 
Resonance Imaging With Myocardial Contrast 
Echocardiography
Elena Biagini, Arend F.L. Schinkel, Tjebbe Galema, Robbert van Geuns, Pim de Feyter, 
Folkert J. ten Cate, Erasmus MC, Rotterdam, The Netherlands
Background. The assessment of reversible myocardial dysfunction after primary coro-
nary intervention (PCI) is important for clinical decision-making. The aim of this study
was to compare the merits of myocardial contrast echocardiography (MCE) and contrast
enhanced magnetic resonance (MR) imaging to predict functional recovery after PCI.
Materials and methods. Twenty-five consecutive patients with acute myocardial infarc-
tion (AMI) were studied after PCI. MCE images were obtained using low mechanical
index (MI: 0.1) real time perfusion imaging (power modulation). MR was performed with
first-pass perfusion (hypo-enhancement) and late contrast-enhancement imaging (hyper-
enhancement). A 16-segment model of the left ventricle was used to analyze MCE and
MR images. Recovery of regional contractile function was evaluated at sixty days follow-
up in all patients.
Results. In 181 segments related to acute infarct territory, wall motion and perfusion
were analyzed. Dysfunctional myocardium was present in 152 segments. Fifty-six (31%)
and 58 (32%) segments were respectively hypokinetic accoridng to MCE and MR, and 87
(48%) and 83 (46%) segments were akinetic (agreement between MCE and MR 93%,
kappa 0.88). The sensitivity of MCE and MR imaging with hypo- and hyper-enhancement
to identify reversible dysfunction was respectively 95%, 96% and 86% (P=NS). Specific-
ity was respectively 57%, 50% and 92% (P<0.05). Accuracy was respectively 78%, 90%
and 75%.
Conclusions. Identification of potential reversible dysfunctional myocardium can be
determined both by MCE and MR imaging after AMI and PCI, although MR has a better
specificity for the identification of reversible myocardial dysfunction (stunned myocar-
dium).
1036-156 Can Resting Myocardial Contrast Echocardiography 
Replace 99mTechnetium Sestamibi SPECT for the 
Diagnosis of Myocardial Viability Following Myocardial 
Infarction
Michael Hickman, Rajesh Janardhanan, Girish Dwivedi, Avijit Lahiri, Roxy Senior, 
Northwick Park Hospital, Harrow, United Kingdom
Background: Microvascular perfusion is a pre-requisite of myocardial viability early after
acute myocardial infarction (AMI). Low-power myocardial contrast echocardiography
(MCE) is a new bedside technique that can assess microvascular perfusion during a sin-
gle breath-hold. We have hypothesised that MCE is comparable to SPECT for the detec-
tion of myocardial viability early after AMI.
Methods: Accordingly 44 patients underwent transthoracic echocardiography (TTE),
resting MCE and nitrate enhanced SPECT 7-10 days after their first AMI and thromboly-
sis. Contrast opacification was assessed using a 16 segment model. A dysfunctional
segment was classified as viable by MCE if there was homogenous or reduced contrast
opacification within 15 cardiac cycles following a destruction pulse, and by SPECT if
there was either normal, or a mild to moderate reduction in tracer uptake. All patients pro-
ceeded to revascularisation and 3-6 months later had repeat TTE, those with significant
residual dysfunction had a low-dose dobutamine echocardiographic study to assess con-
tractile reserve (CR). A segment was termed viable if there was an improvement in wall
motion or retained CR in a previously dysfunctional segment.
Results: On a segmental basis, 132(49%) out of 212 dysfunctional segments demon-
Variable Pearson 
Correlation
Mean 
Difference
Standard 
Deviation
95% CI of the 
Differences
Lower Upper
LA 
(mm2)
0.840* 0.045* 0.081 -0.058 -0.032
TVA(mm
2)
0.939* 0.029 0.159 -0.048 0.002
AP(mm) 0.664* 0.122* 0.388 -0.180 -0.060
LAT(mm) 0.573* 0.294* 0.320 0.243 0.345
CI, confidence interval; LA lumen area; TVA, total vessel area; AP, anterior-posterior; 
LAT, lateral diameter.
*p<0,05;
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strated CR. MCE and SPECT showed sensitivities of 80% and 75% (p=NS) respectively
for the detection of CR, the specificities were also similar (65% vs. 69% respectively).
MCE had an improved specificity (84%) when only segments with homogenous contrast
opacification were considered viable compared to 78% with normal tracer uptake on
SPECT. On a patient basis, the extent and intensity of contrast opacification by MCE was
significantly higher in the 25 patients with CR when compared to those without (p=0.008),
no significant difference was noted in SPECT (p=0.06). MCE was superior to SPECT for
predicting an improvement in regional ventricular function in the infarct related area
(p=0.002 vs 0.02). Conclusions: MCE was superior to SPECT for the identification of
myocardial viability in patients following AMI. MCE is a valid alternative to SPECT for the
assessment of viability following AMI.
1036-157 Quantification of Absolute Myocardial Perfusion by 
Contrast Echocardiography: Algorithm, In Vitro and In 
Vivo Validation
Rolf Vogel, Andreas Indermuehle, Philipp Kaufmann, Christian Seiler, University 
Hospital, Bern, Switzerland, University Hospital Zuerich, Zuerich, Switzerland
Background: Absolute tissue perfusion (ml/min/g) is the gold standard for the functional
assessment of the microcirculation. To date, absolute myocardial perfusion in humans
can only be obtained by positron emission tomography (PET).
Based on a volumetric model of ultrasound contrast agent (UCA) kinetics for the descrip-
tion of UCA refill curves following ultrasound-induced microsphere destruction, we devel-
oped an algorithm for absolute perfusion measurements using myocardial contrast
echocardiography (MCE). Objectives of this study were to validate this algorithm in vitro
(1) and in vivo (2) as well as to demonstrate its generalization (3).
Methods: The spatial form of the continuity equation yielded absolute perfusion: Π=β×µ/
ρ, where ρ is tissue density. Parameter β and µ indicate the rate constant of rise of the
refill curve and the intravascular volume ratio (IVR) that were calculated from refill
sequences recorded by real-time MCE during constant intravenous UCA infusion. (1) A
hemodialysis filter mimicking microcirculation (IVR=0.213) was perfused with saline by a
pump at flow rates between 10 and 200ml/min. (2) Assessment of regional myocardial
perfusion in 14 healthy volunteers by MCE and PET. (3) Evaluation of regional renal and
cerebral perfusion in a healthy volunteer by MCE.
Results: (1) For flow velocities from 0.4–8.6mm/s, mean (SD) µ was 0.219 (0.023).
Parameter β correlated linearly with pump flow Qpump (r2=0.98). Spatial integration of Π
assessed by MCE yielded total phantom volume flow QMCE that served as an estimate of
Qpump (QMCE=0.90Qpump+0.45, r2=0.96, SEE=8.26). (2) Perfusion analysis by MCE was
successful in 182 of 224 segments. Linear regression analysis showed good agreement
between MCE and PET perfusion data (ΠMCE=0.902ΠPET+0.076, r2=0.88, SEE=0.134).
(3) Renal cortical and cerebral perfusion was 2.91ml/min/g and 0.91ml/min/g, respec-
tively, and were in good agreement with published data.Conclusion: MCE in conjunction
with the presented algorithm allows the measurement of absolute myocardial perfusion
and, likely, absolute renal and cerebral perfusion and thus may offer new capabilities to
study cardio-, reno- and cerebrovascular diseases.
1036-158 Long-Term Prediction of Coronary Events According to 
the Results of High Dose Dipyridamole Contrast 
Echocardiography Myocardial Perfusion Studies
Ricardo E. Ronderos, Mario Boskis, Carlos Charlante, Diomedes Corneli, Graciela 
Reyes, Nora Fabris, Thomas Porter, Instituto de Cardiologia La Plata, La Plata, 
Argentina, Cardiotest, Buenos Aires, Argentina
BACKGROUND: High dose dipyridamole contrast echocardiography with intermittent
harmonic imaging (MCE) has shown high sensitivity and specificity for diagnosis of myo-
cardial perfusion defects (MPD) in comparison with simultaneous sesta Mibi SPECT. The
prognostic value of MCE to predict coronary events was not studied yet. PURPOSE: To
demonstrate the prognostic value of reversible perfusion defects detected by dipy-
ridamole MCE´s, to predict mortality and coronary events. POPULATION AND METH-
ODS: 50 pts from 2 laboratories referred to dipyridamole SPECT were studied using
MCE and simultaneous sesta Mibi SPECT and then followed up for 39 months ( 25 - 46
months) looking at death, AMI, unstable angina, cardiac surgery or PTCA. Pts cohort had
32 males, medium age 68 y/o +- 11 y/o. 2 nd Harmonics with Mechanical index 0.5-0.7
and 1/1, 1/3 and 1/5 end systolic triggering was applied, in apical 2, 3 and 4 chambers
views, before and after 0.84 mg/kg dipyridamole injection. MCE ´s perfusion data were
analyzed blindly from SPECT results. MPD were considered when defects persist
beyond the 1/3 trigger interval, SPECT perfusion defects (SPD) were independently rec-
ognized by nuclear cardiologists. Reversible MPD and SPD were those perfusion defects
present only after dipyridamole injection. RESULTS: 9 pts had events during follow up (2
deaths, 11 PTCA, 3 cardiac surgery and 8 unstable angina). There were 26 pts without
any MPD who had 4 events; 15 pts with fixed MPD showed 1 event (NS). 9 pts had
reversible MPD and showed 4 events p< 0.02 vs patients without MPD and fixed MPD. 24
pts without any SPD had 3 events; 16 pts had fixed SPD and showed 2 event (NS). 10
pts with reversible SPD showed 4 events p< 0.04 vs pts without SPD and fixed SPD.
Kaplan Meier actuarial survival curves showed differences in events rate since 3 months
after the studies, for reversible MPD and SPD ( Log Rank test p< 0.04 and p< 0.05
respectively) and fixed SPD or MPD did not showed significant differences in comparison
with pts without any defects . CONCLUSION: Reversible perfusion defects detected in
high dose Dipiridamole stress MCE, are predictive for coronary events.
1036-159 Tissue Inflammation Impairs Tissue-Level Perfusion and 
Promotes Left Ventricular Remodeling in Patients With 
Acute Myocardial Infarction
Yuya Nishida, Hiroshi Ito, Katsuomi Iwakura, Koji Tanaka, Shigeo Kawano, Kouichi Inoue, 
Kenshi Fujii, Sakurabashi-Watanabe Hospital, Osaka, Japan
Background. It has been reported that an increase in C-reactive protein (CRP) level is
associated with left ventricular (LV) remodeling in patients with AMI, but its underlying
mechanism remains unknown. We hypothesized that inflammation impairs capillary func-
tion and, thus, impairs healing process of infarct myocardium, resulting in LV remodeling.
Methods and Results. We assessed tissue-level perfusion with myocardial contrast
echocardiography in consecutive 114 patients with first Q-wave AMI admitted within 24
hours of onset of AMI. They underwent primary coronary intervention. Serial measure-
ments of serum CRP levels were performed every 24 hours. Left ventriculography was
performed 4 weeks later to measure left ventricular end-diastolic volume index (LVEDVI).
LVEDVI was significantly higher in the no-reflow group than the good-reflow group (66 +/-
18 versus 59 +/- 12 ml/m2,p<0.01). The no-refow group had higher CRP level than the
good-reflow group (10.0 +/- 4.6 versus 6.4 +/- 4.7 mg/dl, p<0.001). Re-elevation of ST
segment after reperfusion was more frequently found in the no-reflow group than the
good-reflow group (63 % versus 26 % ,p<0.001). Multivariate logistic analysis showed
that peak CRP and ST re-elevation were independent determinants of no-reflow phe-
nomenon.
Conclusion. Tissue inflammation along with reperfusion injury impairs tissue-level perfu-
sion. Microvascular dysfunction may play an important role on the development of LV
remodeling after reperfused AMI.
1036-160 Collateral Blood Flow in the Presence of the Persistently 
Occluded Infarct-Related Artery Can Be Accurately 
Predicted by Myocardial Contrast Echocardiography
Rajesh Janardhanan, Leah Burden, Roxy Senior, Northwick Park Hospital, Harrow, 
United Kingdom
Background: Adequate collateral blood flow (CBF) at rest can sustain myocardial viabil-
ity despite persistent occlusion of the infarct related artery (IRA) in acute myocardial inf-
arction (AMI). This has both therapeutic and prognostic implications. Studies addressing
the value of intravenous myocardial contrast echocardiography (MCE) to detect CBF
after AMI in humans are limited.
Methods: Seventy consecutive patients with AMI underwent low-power intravenous MCE
using Sonovue® infusion 7-10 days after thrombolysis. Myocardial perfusion detected by
MCE was analysed (qualitatively and quantitatively) in the akinetic segments in 20 (29%)
patients with occluded IRA who subsequently underwent revascularization. Contractile
reserve, which is a marker of myocardial viability, was assessed with low dose dob-
utamine 12 weeks after mechanical revascularization.
Results: Of the 102 (32%) akinetic segments, 37 (36%) showed contractile reserve.
Contractile reserve was present in 24 (83%) of the 29 segments with homogenous con-
trast opacification and absent in 60 (82%) of the 73 segments with reduced/absent opaci-
fication. Quantitative peak contrast intensity, myocardial blood velocity and the
myocardial blood flow were significantly higher (p<0.0001) in the segments with contrac-
tile reserve when compared to those without contractile reserve (fig).
Conclusion: MCE may be used as a reliable bedside technique for the accurate evalua-
tion of collateral blood flow in presence of an occluded IRA after AMI.
Multivariate Logistic Regression analysis for No-reflow phenomenon
Relative risk 95% CI P value
PCPK 1.00 1.001-1.002 0.0001
ST re-elevation 8.45 1.45-49.81 0.018
Anterior MI 5.73 1.31-24.86 0.021
Peak CRP 1.34 1.04-1.73 0.024
Hyperlipidemia 0.49 0.11-2.20 0.348
Wall motion score(day-1) 1.03 0.88-1.20 0.750
Killip>2 0.95 0.09-10.26 0.966
